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A new lubricating oil compsn. for freon coolants is based on a 
high- viscosity alkyl benzene of a kinematic viscosity at 40 deg C of at 
least 50 cSt, a mineral oil of a kinematic viscosity at 40 deg C of 5-600 
cSt, a fluid pt. of up to -15 deg C, and a nitrogen content of up to 100 
ppm, and a polyglycol . The blend ratio is pref. 2-20 wt% of the alkyl 
benzene, 2-15 wt% of the mineral oil, and 96-55 wt% of the polyglycol. 

The alkyl benzene is pref. a 20C or higher one with two or more alkyl 
gps., such as dialkyl benzenes. The mineral oil pref. has a sulphur 
content of up to 1 wt% (most pref. up to 0.7 wt%) . The polyglycol 
typically has a kinematic viscosity at 40 deg C of 10-1000 cSt. 

USE / ADVANTAGE - The compsn. has low two-layer-separating temps. 

for Freon-123, Freon-134a, Freonl42b, Freon-152a, Freon-23, and 
Freon-22, as well as ordinary freon cpds. containing no hydrogen. It also has 
high seizure resistance, less oil consumption by evaporation and high 
stability. It is useful for refrigerating machines, coolers and heat 
pumps . 
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[Claim 1] (A) Kinematic viscosity in 40 °C being 50 to 300 cSt, 
kinematic viscosity at same time thetotal number of carbon 
atoms of alkyi group in high viscosity alkylbenzene 2 to 20 
wt% ,(B)40 °C of 2 0 or greater 5 to 600 cSt , pour point is - 
15 Torbelow,c»n±)iningatratioofrnineral oil 2 to 15 wt% 
and (Q polyglycol 96 to 65 wt% where at sametime nitrogen 
content is 100 ppmor less lubricating oil composition for 
freon coolant which becomes. 
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oolant, details regard useful lubricating oil compositionthe 
lubricant of system which contacts with freon compound, as 
refrigerator or other lubricantwhich designates especially 
hydrogen-containing freon compound as coolant. 

(Prior Art and Problems That Invention Seeks to Solve ) 

It means that stability with state where generally, as for theper 
formance which is required to refrigeration oil, compatibility of 
(1) coolant isgood, contacted with (2) coolant is good and that 
etc (3) lubricity (seizing resistance , abrasion resistance) isgood 



#»«^H58-103594#»aftif(?«^fta**«4tiT 



*<D«ft, 40°Cfz fc It SIMtStf 50cSt W± fc I* 5 *tt 
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Presently, freon compound which does not contain trichlorofl 
uoromethane (freon - 1 1) and dichlorodifluoromethane (freon - 
12) or other hydrogen itis used to refrigeration oil mainly as 
coolant. But, freon compound of this kind when it is discharged 
in atmosphere, mostwithout being disassembled reaches to 
stratosphere, assuming, that thisdestroys ozone layer, use is 
being regulated in international. Because of that, hydrogen- 
containing freon compound which is easy to be 
disassembledrelatively, you can think that you use as coolant, 
but in that case,the two-layer separation temperature of 
coolant and lubricating oil and especially mineral oil type 
lubricating oil is high,the problem that occurs in future both 
layers is easy to separate. In addition, with alkyibenzene which 
is used from untilrecently as refrigeration oil, lubricity and 
especially seizing resistance becomeinsufficient, also problem 
that occurs oil consumption quantity inaddition due to 
evaporation is many. 

In order to solve this kind of problem, are done various propos 
itionswithsuchas Japan Unexanined Patent Publication Showa 
60 - 123577 disclosure and same 58 - 103 594 disclosure . But, 
as for these, there is a problem that lubricity (Especially 
abrasion resistance ), compatibility orthe thermal stability of 
refrigerant is unsatisfactory depending upon refrigerant which 
isused. 

In order that this inventor as description above solves problem 
,develops preferred lubricating oil as coolant hydrogen- 
containing freon compound as lubricant of systemwhichyou use, 
diligent research was repeated 

(means in order to solve problem) 

As a result, those which combine polyglycol of specific itinera 
1 oil tothe alkyibenzene of high viscosity, kinematic viscosity in 
40 °C 50 cSt or more, discovered thefact that it is something 
which can solve above-mentioned problem this invention is 
sorrething which is completed on basis of this knowledge. 

Namely, this invention kinematic viscosity in (A) 40 °C bein 
g 50 to 300 cSt, kinematic viscosity at thesame time total 

P.3 
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nurrber of carbon atoms of alkyi group in high viscosity 
alkyibenzene 2 to 20 wt% ,(B)40 °C of 2 0 or greater 5 to 600 
cSt , pour pointis - 15 °C or below, cxMrbining at ratio of 
rrineraloil2tol5wt°/o and(Q polyg}ycol96to65 wt% 
whereat same time nitrogen content is 100 ppm or less it is 
something which offersthe lubricating oil composition for freon 
coolant which becomes. 

Alkyibenzene which is a (A) component of conposition of th 
is invention here issomething where viscosity is high in 
comparison with alkyibenzene whichis used for refrigeration oil 
etc until recently, usually, kinematic viscosityin 40 °C 50 cSt 
or more and preferably 60 to 300 cSt, furthermore is 
sonethingofthepreferably70to250cSt. As here, kinematic 
viscosity among those under 50 cSt, oil consumption quantity 
dueto evaporation is many, in addition sealing property such as 
is bad causesthe various undesirable, seizing resistance is 
unsatisfactory, lubricity becorresinsufficient. 

As this kind ofhigh viscosity alkyibenzene, there are various o 
nes, but total number of carbon atoms (When alkyi group is 
plural, total of carton nurriber of respectivealkyl group) of the 
alkyi group alkyibenzene of 2 0 or greater (Such as monoalkyi 
benzene , dialkyi benzene , trialkyl benzene ), preferably total 
number of carbon atoms being 2 0 or g^ter,furtherm)re 2 or 
more thing (Such as dialkyi benzene ) which it possesses is used 
thealkyi group for ideal. Furthermore , this higji viscosity 
alkyibenzene, if it is something where kinematic 
viscosityenters into above-mentioned range, also or maybe 
something whichmixes 2 kinds or more in of one kind alone. 

In aaMition as for mineral oil which is a (B) component of co 
mposition of thethis invention, kinematic viscosity in 40 °C is 
things such as 5 to 600 cSt and the preferably 8 to 400 cSt 
kinematic viscosity among those under 5 cSt, loss of oil 
withevaporation is many, undesirable where you say in addition 
that thesealing property decreases such as, occurs. In addition 
asfortMsnineraloil, pour point - 15 °Cor below and 
preferably - 20 °C or below ,furthermore is something of 
preferably - 30 °C. When pour point exceeds - 1 5 °C, 
because low temperature property talent decreases, asthe 
refrigerator or other lubricant which is made object of this 
invention it becomes somethingwhich it cannot be satisfied 
Furthermore as for this mineral oil, nitrogen content 100 ppm 
or less and preferably 50 ppmor less ,furthermore is preferably 
30 ppm or less, problem that occurs with those where nitrogen 
content exceeds 100 ppntfhe heat resistance decreases, in 
addition is easy to change color, mineral oil as this (B) 
component if something where kinematic viscosity , pour 
point and nitrogen contententer into above-mentioned range it 
should have been, but in additionthe sulfur content 1 wt% or less , 
those of 0.7 wt% or less is desirable especially. 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translatioa ISTA cannot 

be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel: 800430-5727) 



JP 02930963B9 Machine Translation 



-;WZOL\TI4, »«SEI*W-«IIHttft<. — «[(C40°C 
[cfcMt5ISISg^10-1000cStOtO^fflL^tLSo 



*9tvu»mftnmtiLtov\** ±e (a) . cb) at; 

(C) *»0>E««*KOl^-CI* % *l:»Hlltftt^, 
»£L<I4 (A) iattgTJU*;U*>tf>2-20SM% 

, (b) tta2-i5aa%aix co #yyja— ;u96 
~65M%o>iwe*y, *6k#*l<i4 (a> i§*s 

gTJU+JU^^-tf >3 -15M^%, (B) Sfia3-10S 

a%at; co tku yua-n,94~75M%(DSij£-e& 
4. 

*3EW4>a5»a«J**li, ±E (A) . .(B) Rtf ( 
CZB&m±fiL &*Jt&ftJ. iMbR&itSij, 



P>£> C?P>-11) ^DDv7UP>>> ( 

7P>-i2) y. **t^7P>j«a$ffi^ 

>-123) ;l,LU-f C7P>-1 
34a) ;1-?PP-U-v7il/tPi» C?P>-14 
2b) :1,1-5/7jl^-Qx40 C7P>-152a) ; h 'J 3? 
JU^-P/^> (7PV-23) fc£lW4*/2PPv7A> 
*P>£> (7P>-22) tf&lfbtU 

CSIEft] 

a-^ejui^-c, ajta*«^i*a}ia«***a«L 

„ C*Hftt»afcLTTB«)*atLfc4<-DT*a)tt« 



As this kind of mineral oil, there are various ones, but concrete 
ly theatmospheric distillation doing paraffin base crude oil , 
intermediate-based crude oil or naphthene base crude oil or or 
vacuumdistillation doingthe residue oil of atmospheric 
distillation and distilled oil which is acquired, or Mowingthis to 
conventional method it can list purified oil, for example 
solvent purification oil , hydrofining oil and dewaxing oil 
etcwhich are acquired by refining. 

Furthermore, as for kinematic viscosity as for especially restri 
ction it is noto>iraniing polyglycol which is a (Q component 
of composition of this invention,those of 10 to 1000 cSt it 
can use kinematic viscosity in 40 °C generally. 

With lubricating oil composition of this invention, there is not 
especially restrictiormicerning proportion of above- 
rrentioned (A) , (B) and (Q component. Itisaratioof 
preferably (A) high viscosity alkylbenzene 2 to 20 weigfit % , 
(B) mineral oil 2 to 15weighl% and(Q poly^ycol 96 to 65 
weigfo %, furthermore is a ratio ofthe preferably (A) high 
viscosity alkylbenzene 3 to 1 5 weigit % ,(B) mineral oil 3 to 10 
wei^it % and (Q polyglycol 94 to 75 weigft % 

Lubricating oil composition of this invention is something whi 
ch designates tfeabove-m^oned (A) , (B) and(Q conponent 
as main component, but furthermore suitable amount alsoit is 
effective to combine according to need wear preventing agent , 
chlorine scavenger , antioxidant , metal inactivator , foam 
inhibitor etc. 

As for lubricating oil conposition of above-mentioned this inv 
ention, as for tricMorofluoromethane (freon- 1 1) andthe 
dcWorodifluororrethane (freon- 12) etc from first, it is 
effective as refrigerator , cooler , heat pump or other lubricant 
which usesthe rtydr<^en-contairang freon coolant, but 1,1-di 
chloro - 2,2,2 - trifluoroethane (freon- 123);1, 1,1,2 - 
tetrafluoroethane (freon - 134a);l-chloro- 1,1-di 
fluoroethane (freon- 142b);l,l-di fluoroethane (freon- 152a); 
it can increase trifluorornethane (freon - 23)or 
monocWorcKiifluororrethane (freon - 22) as hydrogen- 
containing freon which is a refrigerant here, especially it 
iseffective vis-a-vis these refrigerant. 

(Working Example) 

Next, this invention furthers 
orking Example and Comparative Example . 

Working Example 1 to 8 and Comparative Example 1 to 9 

It rmnufactured lubricating oil or lubricating oil composition 
raking use of nineral oil , alkylbenzene and thepolyglycol 
which are shown in Table 1 , following to below- 
mentionedrrethod with this as sample oil, it did performance 
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evaluation . result is shown in Table 1 . 
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Two-layer separation temperature 

Sample oil and freon coolant were nixed with 2:8( weight), tern 
perature which isseparated into two layers was measured As for 
XasforlO°Corhi^er,.circ.asforlOtoO°C,..dbl circ.0°Cor 
below is showa 

Shield tube test 

2: 1 (weight) composition of sample oil and freon coolant with 
catalyst of iron , copper , aluminum, wasenclosed into glass 
tube, after 72 0 hour heating, external appearance and presence 
or absenceof precipitate were measured in 1 75 °C 

Abrasion test 

It conformed to ASTMD 2670, with load 150 pound it appra 
ised with conditionof injection amount 10 /hr making use of 
freon- 22 as 1 hour , refrigerant. 

Seizing resistance test 

It conformed to ASTM D 3233, appraised with baked on loa 
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JP 02930963B9 Machine Translation 



* 1 T^^uKiz-tf > (T;u*;uSO)i8KSiai9iaT 
) : 7;u*n^>-tf> (7ii,*iHia)«a**206i±) 

= 30:70 («Stt) (40°C(DS!i«g56cSt) 



*2 T;u+;u^>-tf> (7^*n,Sa)t8B£S»i9iaT 

= 10:90 (Mfttt) (4O°C0i()*fig9OcSt) 



* 3 T)^)i<>^> (7)i**)u&o»BtmmmT 

) : 7)V*)l'<>ii> (7JU*n^80i*«2Olsl±) 
=90:10 (Mtt) (40°CCDl!)*SS14cSt) 



*4 t7f>*tiS 40°C<&®tf£g9cSt§St£110p 
pm. «JI**0. 5»*%. SB A -35°C 



*5 t7f>Iffia 40 fl COM«K32oSt«***10 
ppm,E5ft#m0.35Sl%, SKUA -30°C 



*6 i-y"r>J(*$Lte 40°C(7)il»g94cStSS#S15 
Oppm. ««**2. 5««%. SSSijS -15°C 



* 7 #yt+^^Dt;i/>{r'ja-wy ?fji/x» 
fju, ^iTooMo^dowsaazcst 

•rJk ^ v: fg1000,40 o C(7)il)*ig56cSt 

ft**l*ti:J:y, $*fz?P>-123. 7P>-134a, 7P 
>-142b, ?P>-152a, ?P>-23. 7 P >-22ftif(D7K 

Stttttttf*<* *»5H*«t>'J>ft<* L^t 



*1 alkyibenzene (total number of carbon atoms 1 9 or less 
of alkyi group): alkyibenzene (total number of carbon atoms 2 
0 or greater of alkyi group) =30:70(weight ratio) (kinematic 
viscosity 56 cSt of40°Q 

*2 alkyibenzene (total number of carbon atoms 1 9 or less 
of alkyi group): alkyibenzene (total number of carbon atoms 2 
0 or greater of alkyi group) =10:90(weight ratio) (kinematic 
viscosity 90 cSt of40°Q 

*3 alkyibenzene (total number of carbon atoms 1 9 or less 
of alkyi group): alkyibenzene (total number of carbon atoms 2 
0 or greater of alkyi group) =90: 10(weigjit ratio) (kinematic 
viscosity 14 cSt of 40 °Q 

Kinematic viscosity 9 cSt , nitrogen content 10 ppm, sulfur co 
ntent 0.5 \veight%, pour point -35°Cof*4 naphlhene 
type mineral oil 40°C 

Kinematic viscosity 32 cSt , nitrogen content 10 ppm, sulfur c 
orient 0.35 weight% , pour point - 30 °C of *5 
naphthene type mineral oil 40°C 

Kinematic viscosity 94 cSt , nitrogen content 150 ppm, sulfur 
content 2.5 weighr% , pour point -15°Cof*6 
naphthene type mineral oil 40 °C 

Kinematic viscosity 32 cSt of *7 polyoxypropyiene glycol 
mono butyl ether , molecular weight 700,40 °C 

Kinematic viscosity 56 cSt of *8 polyoxypropyiene glycol 
mono butyl ether , molecular weight 1000,40 °C 

(Effect of Invention) 

As thougji it is above, as for lubricating oil composition of this 
invention, as for conventional freon a)rrpoundfrom first, two- 
lajer separation temperature to be low vis-a-vis especially freon - 
123, freon- 134a, freon- 142b, freon- 152a, freon- 23, freon - 
22 or other hydrogen-containing freon compound, inaddition 
seizing resistance to be high, also oil consumption quantity due 
toevaporation to be small, furthermore stability is satisfactory. 

Therefore, as for lubricating oil composition of this invention, 
it is utilized effectivelyas coolant these hydrogerHX)ntaining 

freon compound as refrigerator , cooler , heat pump or other 

lubricant which it uses. 
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